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Abstract. The peculiar feature of friction materials to absorb the kinetic energy of rotating wheels 
of an automobile to control the speed makes them remarkable in automobile field. The regulation of 
speed cannot be achieved with the use of single phase material as a friction material. Consequently, 
the friction material should be comprised of composite materials which consist of several 
ingredients. Incidentally, the friction materials were formulated with friction modifier, binders, 
fillers and reinforcements. Due to its pleasant physical properties, asbestos was being used as a 
filler. Past few decades, it is found that asbestos causes dangerous cancer to its inhaler, which 
provides a scope its replacement. Several attempts have been made to find an alternative to the 
hazardous asbestos. The efforts made by different researchers for the impact of every composition 
of composite friction material in the field are reviewed and studied for their effect on the properties 
of friction material. Surface morphological studies of different friction material are compared to 
interpret the concept of surface wear and its correlation with material properties.    
Introduction 
Friction materials provide an artificial frictional resistance to the rotating element of the machine 
for controlling its speed to provide safety for the user. These materials should have sufficient 
frictional coefficient with low wear [1]. More suitably they are the composite materials with 
different ingredients engraved in a certain matrix [2]. The friction materials may be a metal matrix 
composites, polymer matrix composites or ceramic matrix composite materials [3]. Polymer matrix 
friction composites are widely used due to their ease in manufacturing as compared to the metal 
matrix and ceramic matrix composites. For a high-speed application, like racing cars, ceramic 
friction material are preferred [4]. During 90's, to magnify the tribological properties of friction 
materials, lubricant antiwear additives were added [5].  
Since couple of decades till the development of non-asbestos friction material, asbestos was the 
major constituent in a friction material as a filler or reinforcement, due to its pleasant physical as 
well as mechanical properties. Asbestos is an excellent mineral that has been utilized in friction 
material, construction works, textiles field which are handled by the workers in the industries, 
which subsequently causes harm to them, due to inhalation causing dangerous cancer. Even a less 
dusty form of the asbestos i.e. chrysotile, is also harmful to its end users [55]. 
Figure 1 depicts the mechanism of surface wear of composite friction material. It can be seen 
from Fig. 1 that the initial sliding causes formation of primary contact plateau, which subsequently 
converted to secondary contact plateau and further leads to third body material known as debris. 
This phenomenon is to obey to obtain the uniform wear and adequate frictional coefficient [6-7]. 
The friction material making contact with which type surface, also plays role in tribological 
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